We solve the inhomogeneous Euler differential equations of the form x 2 y x αxy x βy x ∞ m 0 a m x m and apply this result to the approximation of analytic functions of a special type by the solutions of Euler differential equations.
Introduction
The stability problem for functional equations starts from the famous talk of Ulam and the partial solution of Hyers to the Ulam's problem see 1, 2 . Thereafter, Rassias 3 attempted to solve the stability problem of the Cauchy additive functional equation in a more general setting.
The stability concept introduced by Rassias' theorem significantly influenced a number of mathematicians to investigate the stability problems for various functional equations see 4-10 and the references therein .
Assume that X and Y are a topological vector space and a normed space, respectively, and that I is an open subset of X. If for any function f : I → Y satisfying the differential inequality a n x y n x a n−1 x y n−1 x · · · a 1 x y x a 0 x y x h x ≤ ε 1.1
for all x ∈ I and for some ε ≥ 0, there exists a solution f 0 : I → Y of the differential equation a n x y n x a n−1 x y In Section 2 of this paper, using power series method, we will investigate the general solution of the inhomogeneous Euler or Cauchy differential equation where α and β are fixed complex numbers and the coefficients a m of the power series are given such that the radius of convergence is ρ > 0. Moreover, using the idea from 17-19 , we will approximate some analytic functions by the solutions of Euler differential equations. In this paper, N 0 denotes the set of all nonnegative integers.
General Solution of Inhomogeneous Euler Equations
The second-order Euler differential equation We will now apply the ratio test to the power series in 2. 
Approximate Euler Differential Equations
In this section, assume that α and β are complex constants and ρ is a positive constant. For a given K ≥ 0, we denote by C K the set of all functions y : 0, ρ → C with the properties a and b :
a y x is expressible by a power series , then y certainly belongs to C K with K ≥ 1. So, the set C K is not empty if K ≥ 1. In particular, if ρ is small and K is large, then C K is a large class of analytic functions y : 0, ρ → C.
We will now solve the approximate Euler differential equations in a special class of analytic functions, C K . 
for any x ∈ 0, ρ .
Proof. Since y belongs to C K , it follows from a and b that for each x ∈ 0, ρ . Now, suppose that an arbitrary x ∈ 0, ρ is given. Then we can choose an arbitrary constant ρ 0 ∈ x, ρ . By Abel's formula see 22, Theorem 6.30 , we have 
